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IPryncHa MopcJ)OJiorHHecKaa H3MeHHHBOCTb uccToari Proteocephalus pe< cae H3 a6opu- 
reHHoro xoiauna OKyna Perea fluviatilis h aeyx bh^ob curoBbix pw6 (enra Coregonus 
lavaretus h OMyjia C. autumnalis) b 03epHbix TOBapHbix xo33HCTBax KapejiHH. YcTaHOBJie- 
ho, hto rocTaabHbie rpynnHpoBKH P. pe>cae pasaHHaiOTca mo p ( j) om cTp hh ec khmh noKasa- 
TejiaMH npH3HaKOB h xapaKTepoM hx BapimpoBaHna. B Mop^oaorMHecKOH CTpyKType 
P. pe'eae H3 aOopureHHOro xosauHa BtiaeaeHO 3 MOpc|>bi, cooTHOmeHHe hhcjichhocth ko- 
Topbix oTHOCHTejibHo BbipoBHeHo. rpynrmpoBKH M3 enra h oMyaa OTiiHHaroTca ot TaKOBOH 
H3 oKyHa Mop([)oaorH'iccKoii cTpyKTypoft h aoMUHHpoBamicM pa3Hbix MoptJ). CaenaH Bbi- 
BOa O TOM, HTO H3MCHCHH5I MOp(j)OJIOrHHCCKOH CTpyKTypbl P. pe'CaC CBH3aHbI C pa3JIHHHeM 
b 3KOJiorHHecKHx HHmax Tpex pa3Hbix BHaoB xosmcb napa3HTa h OTpa>KaioT HanajibHbie 
aTanbi mhK po3 bohiouhh. nojiyHeHHbie pe3yabTaTbi no3BOJiflK)T oucHMTb aaariTHBHyio pe- 
aKUHIO napa3HTHHeCKHX HCpBcii Ha HOBbIX XO35I0B, 3aceaeHHbIX B BOaOCM. 

Kruoneebie cnoea : uccToaa Proteocephalus pe’ cae, BHyTpHnonyjiauHOHHaa h3mchhm- 

BOCTb, OKyHb, CHTOBbie pblObl. 


OaHOH H3 npHOpHTeTHbIX 3a,Ta4 COBpeMeHHbIX 3K0J10rHHeCKHX HCCaeaOBa- 
HHH HBJTHeTCH H3y4eHHe BO^HblX COoGmeCTB B yCJlOBUHX MeHHIOmCHCH Cpe^bl. 

Bcenemie hobbix a,™ BoaoeMa bh^ob npHBoaHT k cymecTBeHHbiM H3MeH6HnaM 
b CTpyKType pbi6Horo HaceaeHHH h nepecTpoiiKe TpofJmnecKHX neneft (PemeT- 
hhkob h ap-, 1982; BHOJiorHHecKHe..., 2004; KpiixcyHOB n ap., 2005). Paccene- 
HHe pw6 3a npeaenaMH ecTecTBeHHoro apeaaa conpOBoacaaeTca 3aHOCOM napa- 

3 HTOB, KOTOpbie B pH^e CJiyuaeB BbI 3 bIBaiOT 3 IIH 300 THH y aOOpm eHHblX BHaOB 

(JlyTTa, 1940; Malmberg, 1989; Molnar et al., 1994; Sures, Knopf, 2004; Gra- 
nath et al., 2007, h ap). ripHHHHbi h nocaeacTBiia 3toto HBJieHiia H3yneHbi cjia- 
6o. flaHHbie o tom, KaK it i<ai<HMH TeMnaMH npoxoanT CTaHOBjiemie BiiaoBoro 
cocTaBa napa3HTOB it 3apa>xeHH0CTH napa3HTaMn pbio-HHTpoayueHTOB, KpafiHe 

orpaHHneHbi (EBceeBa nap., 1999; KapaceB nap-, 2009; AHiiKiieBa, HeniKo, 
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2010; Cokojiob h ap-, 2011; Ieshko et al., 2013). H3yneHHe aaanTapHft napa3H- 

TOB npH OCBOeHHH HOBBIX BHflOB X03aeB HMeeT He TOUbKO npaKTHHeCKOe, HO H 
OojibHioe TeopeTunecKoe 3HaneHne ana noHHMaHHa MHKpoaBonioitHOHHbix ac- 
neKTOB BH^006pa30BaHIia H CTaHOBneHHa napa3HT0-X03«HHHBIX OTHOUieHHH. 

Proteocephalus percae (Muller 1780) — thhhhhbih napa3HT o6biKHOBeHHO- 
ro OKyHH Perea fluviatilis Linnaeus, 1758 BCTpenaeTca non™ noBceMecTHO 
b apeane xoianHa. UInpoKO pacnpocTpaHeH b EBpa3HH — pexax, 03epax, npH- 
OpeacHbix yuacTKax MOpa (Ope3e, 1965; ATJiac..., 2003). Bna reTepOMOp(J)eH 
no (J)opMe nonoB03penbix nneHHKOB h aHHHHKa (Hanzelova et al., 1995; AHH¬ 
KHeBa, 2005) h o6naaaeT unipoKHMH rpaHHpaMH Mop(J)onorHHecKOH H3MeHHH- 
bocth (AHHKHeBa, 1992, 1993). Kax HecneijHcJiHHHbift napa3HT P. percae 3ape- 
THCTpHpOBaH y myKH H KOpMUIKH (AHHKHeBa, 1995, 1998). B 03epHLIX TOBap- 
hbix xo3HHCTBax KapenHH napa3HT OKyHa P. percae 6liji ofmapyaceH y 
cnroBbix pbi6 (PyMaHueB, 1976). 

I],ejibK) HacToameft pa6o™ aBHnocb H3yneHHe MOpcjionorHHecKoft h3mchhh- 
bocth napa3HTa OKyHa P. percae npH napa3HTHpoBaHHH b cnroBbix pbi6ax. 


MATEPHAJI H METO^HKA 

MaTepHanoM ana aannoft pa6oTbi noenyaennH c6opbi pecToa H3 03. MaTKb- 
apBH (lOamaa Kapenna). B hcxo^hom cocToaHHH 03epo oraocHnocb k nnoT- 
BHHHO-OKyHeBOMy THny. CnroBbie pbi6bi (enr Coregonus lavaretus Linnaeus, 
1758 h OMyab C. autumnalis Pallas, 1776) Bcenanncb b BoaoeM Ha CTaaHH 3a- 
BO^CKOH MOJIOAH. BcerO 6bUIO BCKpbITO 16 3K3. OKyHa flUHHOH 9—14 CM, BeCOM 
14 — 31 r, 15 3K3. enra /urn ho ft 16—26 cm, BecoM 90—460 r h 13 3K3. oMyna 
jyiHHoft 14—32 cm, BecoM 30—370 r. IJecToau 6binn coOpaHbi b Mae—HioHe 
1970 r. E. A. PyMaHijeBbiM h Jiio6e3HO nepeaaHbi b Harne pacnopaaceHHe. 

Mop(j)OJiorHqecKyK) H3MeHHHBOCTb P. percae H3ynanH Ha TOTanbHbix npe- 
napaTax, OKpauieHHbix KapMHHOM (EbixoBCKaa-ITaBaoBCKaa, 1985). MiiKpo- 
CKonupoBaHHe h H3MepeHHe nepBeft BbinonHeHbi c Hcnonb30BaHHeM o6opyao- 
BaHHa Herupa KonneKTHBHOro nonb30BaHHa HE KapHU, PAH. AHanH3HpOBanH 
pa3Mepbi CTpo6nabi, nonoB03penbix nneHHKOB, 6ypcbi unppyca, aHHHHKa, hhc- 
no ceMeHHHKOB h OTHomeHHe ^aHHbi 6ypcbi unppyca k uiHpHHe uaeHHKa. Bbi- 
6npaan naeHHKH (nporaoTTH^bi), Haxoaamneca Ha oaHoft h Toft ace CTaaHH 
pa3BHTHa (co cc|)opMHpoBaHHbiMH penpoayKTHBHbiMH opraHaMH, ho 6e3 aim b 
MaTKe). 3HauHMOCTb paaaHHHft b noKa3aTeaax P. percae H3 pa3Hbix xo3aeB onpe- 
aenann no KpHTepnaM CTbioaeHTa h Onuiepa (JIbkhh, 1990). CTpyKTypy MOp- 
(J)oaorHqecKoro pa3Hoo6pa3Ha P. percae BbiaBaaan c noMoutbK) ancR'pHMHHaHT- 
Horo aHaaH3a, BbinoaHeHHoro b nporpaMMe PAST (Hammer et al., 2001). Bcero 
6biao H3y i ieHO 24 3K3. uecToa H3 OKyHa, 19 uecToa H3 enra h 20 H3 OMyaa. 


PESYJIbTATbl 

Mopc|)OMeTpH4ecKHe noKa3aTeaH P. percae H3 OKyHa 03. MaTKbapBH 6bian 
6aH3KH k ycTaHOBaeHHbiM paHee ana Maabix BoaoeMOB Kapenim (AHHKHeBa, 
2007) H XapaKTepH30BaaHCb OTHOCHTeabHO HeBbICOKHM pa3MaXOM H3MCHHHBO- 
cth (Ta6a. 1). 
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Ta6jiHua 1 

MopcJ)OMeTpiiHecKiie noKasaiejm P. percae m pa3Hbix bhuob xo3»eB b 03 . MaiKbapBn 


Table 1. Morphometric parameters of P. percae from different hosts 
in the Lake Matk’yarvi 


noKa3aTejm 

OKyHb (1) 

Cnr (2) 

OMyjib (3) 

KpHTepnH Ci biojicirra 

1—2 

1—3 

2—3 

flnHHa nojiOBOipeJioro 
HJieHHKa 

*455 ± 36 
**211—775 

757 ± 57 
385—1190 

386 ± 13.6 
280—490 

4.5 

1.8 

6.4 

UlHpHHa nojiOB03pe- 
jioro HneHHKa 

722 ± 32 
514—1128 

782 ± 27 
560—1015 

721 ± 16.7 
560—840 

1.4 

0.03 

1.4 

HhCJIO CeMCHHHKOB 

45 ± 2.2 
23—57 

48 ± 2.3 
32—69 

40 ± 1.3 
27—48 

0.9 

0.8 

3.03 

fJjiHHa 6ypcbi unppyca 

253 ± 10 
212—381 

295 ± 6.1 
252—350 

251 ± 5.7 
175—280 

3.6 

0.2 

5.3 

Pa3Max KpbuibeB hhh- 
HHK3 

508 ± 27 
388—846 

536 ± 18 
420—700 

553 ± 17 
420—665 

0.9 

1.4 

0.7 

BbicoTa KpbuibeB shh- 
HHKa 

130 ± 8 
71—176 

165 ± 10 
91—245 

97 ± 3 
70—126 

2.8 

4.4 

6.5 

OTHomeHHe ujihhbi 

6 ypcw UHppyca k 
mnpHHe HJieHHKa 

0.35 ± 0.01 
0.27—0.41 

0.38 ± 0.01 
0.28—0.48 

0.35 ± 0.01 
0.26—0.41 

2.1 

0 

2.1 

fljIHHa CTpodHJIbI, CM 

2.3 ± 0.2 
1.5—4.0 

2.5 ± 0.4 
1—5.5 

0.8 ± 0.1 
0.6—1.3 

0.5 

7.5 

4.1 

UIupHHa CTpoGujibi, 

MM 

0.8 ± 0.04 
0.5—1.1 

0.7 ± 0.08 
0.3—1.1 

0.5 ± 0.03 
0.3—0.6 

1.7 

1.4 

2.4 


npHMenaHHe. * —M ± m; ** —lim. 


nptt nonapHOM conocTaBJieHHH BbiSopoK o6Hapy>KeHo, hto bw6opkh uec- 
TOU H3 CHra H OMyjIH OTJIHHajIHCb OT Bbl6opKH UeCTOU H3 OKyHa rpaHHUaMH H3- 
MeHHHBocTH npH3HaKOB, cpeuHHMH 3HaHeHHHMH h xapaKTepoM BapblipOBaHHS 
(Ta6n. 1, 2). Pa3Max h3mchhhbocth 6oJibiiiHHCTBa npH3HaKOB P. percae H3 cnra 
6bin umpe, neM m OKyHa. Tpn npH3HaKa (nmpHHa nonoB03pejioro HJieHHKa, 
UJiHHa 6ypcbi unppyca h KpbinbeB aHHHHKa) KOJie6ajincb b MeHbiiiHx npeuenax 
h nonHocTbio bxouhjih b anana30H 3HaneHHH uecTou m OKyHa. nojioB03pejibie 
HJieHHKH h 6ypca unppyca b BbiSopKe uecTou m cnra iiMejiH uocTOBepHo 6ojib- 
inyio cpe,a,HK)K) jyiHHy, hhhhhk — BbicoTy, a OTHomemie ujihhh 6ypcbi uuppy- 
ca k iimptiHe HJieHHKa — Sojibiime 3HaneHHa, neM b Bbi6opKe uecrou m OKyHa. 
Bbi6opKa uecTou m cura oTJiHnajiacb ot Bbi6opKii uecTou H3 oxyHa 6ojiee Bbi- 
COKHM ypOBHeM H3M6HHHBOCTH flJIHHbl KpblJlbeB aHHHHKa, OTHOineHIia UJIHHbl 
6ypcbi UHppyca k uiHpHHe HJieHHKa, ujihhh h miipimbi cipo6Hjibi, a unHHa 
6ypcbi unppyca — 6oaee hh3khm ypoBHeM h3mchhhbocth (Ta6a. 1, 2). 

Bee npH3HaKH P. percae H3 OMyaa, 3a HCKJHOHemieM OTHomeHiia UJiiiHbi 
6ypcbi unppyca k uiHpHHe HJieHHKa, hmcjih MeHbmiiH unana30H BapiiaSenbHO- 
cth 3HaneHHH h MeHbuiHe 3HaneHHa HHacHefi rpaHiiubi noKa3aTejieii npH3Ha- 
kob, nervi y P. percae H3 OKyHa. BeTbipe npH3HaKa P. percae H3 OMyaa (umtHa h 
IHHpHHa HJieHHKa, HHCJIO CeMCHHHKOB H pa3M8X KpblJlbeB ailHHHKa) nOJIHOCTblO 
bxouhjih b jtHanaaoH 3HaHeHHH 3thx npH3H3KOB P. percae H3 OKyHa. IIo epeu- 
hhm 3HaneHHaM BbiaBJieHbi uocTOBepHbie pa3JiHHiia b pa3Mepax cTpo6iuibi h 
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TaSjiHua 2 


/JnciiepciiH MopijjOMeTpiiHecKHx noKaaarejieH P. percae in paiHbix bhuob xcmeB 

B 03 . MaTKBHpBH 


Table 2. Variance of morphometric parameters of P. percae from different hosts 

in the Lake Matk’yarvi 


IIoKa3aTejiH 

OicyHb (1) 

Chi (2) 

OMynb (3) 

3HaneHHa F (p 

= 0.05) 

1—2 

1—3 

2—3 

fljiHHa noJioB03pejioro 

27279 

52573 

3723 

1.9 

7.3 

14 

HJieHHKa 







UlHpHHa nojiOB03pejioro 

21509 

13403 

5617 

1.6 

3.8 

2.4 

HJieHHKa 







HhCJIO CeMeHHHKOB 

71 

91.8 

31.5 

1.3 

2.3 

2.9 

ri,nnHa 6ypcti uuppyca 

1985 

662 

643 

3.0 

3.1 

1.0 

Pa3Max KptuibeB aiiHHHKa 

13215 

5360 

5418 

2.5 

2.4 

1.0 

BbicoTa KpbuibeB aiiHHHKa 

1030 

1646 

160 

1.6 

6.4 

10.3 

OTHOmeHHe hjihhbi Sypcw 

0.0014 

0.0033 

0.0016 

2.4 

1.1 

2.1 

qiippyca k miipHHe HJie¬ 







HHKa 







fljIHHa CTpoSHJIbI, CM 

0.623 

1.545 

0.05 

2.5 

12 

31 

ILIiipiiHa c i poSiuibi, mm 

0.025 

0.07 

0.009 

2.8 

2.8 

7.8 


IIpHMeHaHHe. Ta6jiHHHbie 3HaneHna F npn ypoBHe 3HaHHM0CTH 0.05 paBHbi 2.1—2.2. 


BhicoTe aHHHHKa. BoJiee hh3khh ypoBeHb h3mchhhbocth — y Bcex npn3naKOB, 
KpOMe OTHOineHHa .zyimibi 6ypci>i uuppyca k mnpuHe HJieHHKa (Ta6ji. 1, 2). 

Bw6opKH P. percae H3 cwra h oMyjia 6buiH HaHMeHee cxoahm. Pa3JiHHna 
oSHapyxcenbi b pa3Maxe h3mchhhbocth 6ojibiiiHHCTBa npH3HaKOB, hx cpe^HHX 
3HaneHHax h ypoBiie BapbupoBaHHa (TaSn. 1, 2). 

Bbi6opKH P. percae H3 pa3Hbix bh^ob xo3aeB pa3JiHHajincb nacTOTaMH 3Ha- 
neHHH npH3HaKOB. B BapHattHOHHbix pa/tax P. percae H3 oxyna name aomhhh- 
poBan chhh nacTOTHbra KJiacc. B Bbi6opKe uecToa H3 oMyjia — npeHMymecT- 
BeHHo jBa Kjiacca 3HaneHnii npH3HaKOB. BapiiamioiiHbiH pa,n, 3Ha l ieHHH b Bbi- 
6opice iiecToji in cHra pacTaiiyT h crua^eH, a MoaanbHbie xnaccbi HMejiii 
6ojibuine 3iiaHenHa, L ieM b Bbi6opKe uecToji H3 oxyna. Hanriojibimte pa3JiHHHH 
o6napy>KeHbi b pacnpe^eaenHH nacTOT 3HaneHHH jyniiibi ncuiOBOipejibix nne- 
hhkob, 6ypcw u,Hppyca, CTpo6HJIbI, BbICOTbl HHHHHKa H HHCJia ccmchhhkob 
(pHC. 1). 

no COBOKyilHOCTH Bcex IipH3HaKOB /tHCKpHMHliailTIlblM aiiajlH30M 6bIJ10 Bbl- 
AeneHO 3 rpynnupoBKH P. percae. IIomaroBbiM perpecctiOHHbiM 3HajiH30M 
MoptjjoMeTpHHecKHx noKa3aTejieH npH3H3KOB ycTaHOBJieHo, l ito pairpamiHe- 
HHe rpynnHpoBOK onpe^eneHO TpeMH npH3HaK3MH — ,zi,jihhoh HJieHHKa, ,hjih- 
hoh 6ypcbi uHppyca, bkicotoh KpbijibeB aHHHHKa (Ta6ji. 3). Ochobhoh BKnaa b 
( j)opMnpoBaHne nepBOH .nHCKHMHHaHTHoii (JiyHKLiHH npHHaane>Kaji .zyimie HJie¬ 
HHKa II nOJIO>KHTejIbHO KOppejIHpyiOmHMH C Iiefl 3Ha L ieilHflM 2tJlHHbI 6ypcbl 
UHppyCa H BbICOTbl KpblJIbeB HHHHHKa. Bo BTOpOH (|)yHKLIHH ^OMHHIipOBajlO 
BJIHHHHe 3HaHeHHH BbICOTbl KpblJIbeB HHHHHKa, H3MeHeHHe KOTOpOH OTpima- 
TejibHo cB33aHo c .hjihhoh uieHHKa h 6ypcbi iyippyca. 06e BbiHiicjieHHbie ,h,h- 
CKpHMHHaHTbie f|)yiiKiiHH aajiH .rocTOBepiibie pe3yjibTaTbi juia paijiejieHiifl 
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Phc. 1. ^lacTOTiioc pacnpe/ieneiiHe aiiaueiinii npH 3 HaKOB P. percae m pa 3 Hbix bh/iob xo 3 «eB. 
a — AJiHHa nojiOB03pejioro HjiemiKa, mkm; 6 — mhcjio ceMemuiKOB; e — BbicOTa KpbuibeB mmhhm kei, mkm. 
Fig. 1. Frequency distribution of the character values in P. percae from different hosts. 

rpynnnpoBOK oco6eii. riepBOH (JjyHKiiHH npHHaaaeatajio 92.63 % oSbacHeHHoii 

flHCnepCHH IipH3HaKOB, BTOpOH - 7.37 %. flOCTOBepHOCTB paCCHHTaHHBIX flH- 

CKpHMHHaHTHHX (JiyHKUHH OnpeifeJIHJiaCb C HCn0Jlb30BaHIieM (JiyHKUHH JlaM 6 - 
aa YnjiKca (Wilks Lambda,). /JaHHbiii K03(J)(J)iimieHT xapaKTepii30Ban 401110 
^HcnepcHH oueHOK AHCKpuMHHaHTHOH (JjyHKUHH, KOTopaa He o 6 ycaoBjieHa 
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TaSjinua 3 


Mop ({) o ji oni ■ iec ki ie npmHaKH P. percae h ko jiJkJjhuhchtli 
flHCKpHMHHaHTHbIX ypaBHeHHH 


Table 3. The morphology of P. percae and 
coefficients of discriminant equations 


f[pH3HaK 

K034)4)HUHeHTW ZtHCKpHMHHaHTHbIX 
ypaBHeHHH 

i 

2 

fljiriHa HJieHHKa 

0.548269 

-0.780567 

flnrma 6ypcbi uuppyca 

0.483194 

-0.316388 

BbicoTa ariHHHKa 

0.507889 

0.994821 


Tafijinua 4 

noKa3aTenn .nociOBepHocin Jl«M6,aa YnjiKca (Wilks Lambda) 
JIHCKpHMHHaHTHblX ypaBHeHHH 


Table 4. Significance indicators (WilksLambda) of discriminant equations 


^HCKpHMHHaHTHbie 

ypaBHeHHH 

Wilks Lambda 

Chi-Square 

DF 

P-Value 

1 

0.322165 

53.2365 

6 


2 

0.879112 

6.0556 

2 




Phc. 2. Opamianna P. percae H3 pa3Hbix xo3aeB b ocax pHCKpuMHiiaHTHbix KOMnoHeHT (uepHbm 
Kpyr — OMyjib, KpecT — cur, KBaapaT — oKyHb). 

Fig. 2. Ordination of P. percae from different hosts in the coordinate frame of the discriminant func¬ 
tions (solid circles — Arctic cisco, blank circles — whitefish, squares — perch). 
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Tadjimta 5 

KjiaccH(fiHKai;HS rocTajitHbix rpynnnpoBOK uccto/im 
Proteocephalus percae c Hcnojit30BaHHCM 
/IHCKpHMHHaHTHOrO aHajiH3a 


Table 5. Classification of Proteocephalus percae groups 
from different host species according to discriminant analysis 


X03JIHH 

BcTpenaeMocTb MoptjjojiornHecKHx ijiopM 

P. percae, % 

I 

II 

III 

OKyHL 

47 

33 

20 

Cnr 

13 

6 

81 

OMyjib 

10 

90 

0 


pa3HHHH5iMH Meac^y rpynnaMH. HecMOTpa Ha to hto BbiHHCJieHHbie (jiyiiKnnn 
pa3HHHanHCb no BepoaTHOcra npomo3a, 06a ypaBiienna pocTOBepiibi npn bbi- 
cokom ypoBHe 3iia L tHMOCTH (Ta6ji. 4). OpAHHapna P. percae H3 pa3HBix bh^ob 
xo3aeB b ocax pncKpHMHHaHTHbix (fiyHKpnH npepcTaBJieHa na pnc. 2. 

flocTOBepHOCTb paccHHTaHHBix ^HCKpHMHuaiiTHbix (jiynKunn onpepenanacb 
c ncnojib30BaHneM (j)yHKpnn JlaMdpa YnjiKca (Wilks Lambda). flaHHbin ko3(})- 
(JtHpueHT xapaKTepH30Ban pojiio pncnepcnn openoK pncKpHMHHaHTHon (fiymc- 
pnn, KOTopaa He o6ycjiOBJiena pa3JiHHnaMH Meatfly rpynnaMH. HecMOTpa na to 
hto BbiHncjieHHbie (jjyHKpnn pa3jinHanncb no BepoaraocTH nporao3a, o6a 
ypaBHeHna flocTOBepnbi npn bbicokom ypoBHe 3HannMOCTH (Ta6a. 4). Opflnna- 
una P. percae n3 paanbix bh/iob xo3aeB b ocax pncKpnMnnaHTHbix (fiymcpHn 
npepcTaBJiena na pnc. 2. 

B KooppnHaTax flByx paccHHTaHHbix flncKpnMHHaHTHbix (j)yHKnnn ycTaHOB- 
JieHo, hto BbidopKa pecTOfl H3 oKyHa BKjnoHajia Bee Tpn BbipeneHHbie (JiopMbi 
P. percae (I, II n III). Hx BCTpenaeMOCTb b oicyHe 6bma cxoahoh. TocTajibHaa 
rpynnnpoBKa P. percae H3 cnra TaKace BKjnoHana 3 (})opMbi. OflHaico nx coot- 
HouieHne 6bijio hhum. B cTpyKType rpynnnpoBKn P. percae n3 cnra aomh- 
HnpoBaaa (JtopMa III, flBe flpyrne 6bmn MajiOHncaeHHbi. Y OMyna oOHapyaceHO 
tojibko 2 (JtopMbi P. percae. OflHa H3 hhx ((JiopMa II) poMnHnpoBaaa, flpyraa 
6buia MajionncjieHHa (Ta6ji. 5). 


OECYJKflEHHE 

ITpn H3yneHHH MopcjauiornHecKon H3MeHHHBOCTn napa3HTa cnroBbix pbi6 
pecTOflbi Proteocephalus longicollis (Zeder, 1800) H3 eBponencKon KopiouiKH 
Osmerus eperlanus L. ycTaHOBJieHO, hto ocBoeHne napa3HTOM iioboi o fljia bo- 
floeMa Bnjia xo3anHa conpoBoacflaeTca (JiopMHpoBamieM rocTanbHon rpynnn- 
Pobkh, KOTopaa coneTaeT npn3HaKH 3Ko<J)opM, npnyponeHHbix k MecrabiM bh- 
paM xo3aeB — cnry ( Coregonus lavaretus ) n panyuixe ( Coregonus albula L.). 
Ido flJiHHe CTpoOnjibi pecTOflbi H3 KopiouiKH Onnate k (JieiiOTiiny H3 panyuiKH. 
IIo pa3MepaM TpotJiHKo-penpoflyKTHBHbix opraHOB — H3 cnra. B to ate BpeMa 
uecToabi n3 KopmuiKn OTJinnaioTca coHeTanneM oojiee KpynHbix pa3MepoB op- 
raHOB npnKpenjieHna n KopoTKon CTpoonnon c mnpoKHMH HJieHUKaMn (Ahh- 
KneBa, HeuiKo, 2010). 


166 



B HacToaipen paOoTe noKa3aHO, KaKHe Mop^oaornaecKne H3MeHeHna npe- 
TepneBaeT TiinHHHbin napa3HT OKyHa P. percae npn napa3HTnpoBaHHH b hobbix 
Aaa BoaoeMa aeyx Bimax ciiroBBix pti6. rocTaabHaa rpynnnpoBKa P. percae H3 
a6opiireHHoro Bima xo3aiiHa — OKyHa 03 . MaTKtapBH reTeporeHHa n npeA- 
CTaBaeHa TpeMa Mopc[)aMH, BCTpeaaeMOCTb KOToptix cxoaht. Y oeraabHaa rpyn- 
nnpoBKa P. percae H3 cwra 6oaee pa3HOo6pa3Ha, aeivi rocTaabHaa rpynnnpoBKa 
napa3HTa H3 OMyaa. B ee cocTaBe npncyTCTByioT Bee Tpn ycTaHOBaeHHbie aaa 
a6opnreHHOH rpynnnpoBKH napa3HTa Mopc|)bi. OaHaKO ee MoptJioaorHHecKaa 
CTpyKTypa pe3KO OTanaaeTca ot rocTanbHOH rpynnnpoBKH H3 oxyHa aomhhh- 
poBamieM TOJibKO oahoh H3 MopcJ). /l,Be apyrne MaaonncaeHHbi. CTpyKTypa 
rocTanbHOH rpynnnpoBKH napa3HTa H3 OMyaa npocTa: abc Mopcjibi, OAHa H3 ko- 
Topbix aoMHHupyeT, BTopaa MaaoancaeHHa. 

BaacHofi oeoOeHHOCTbio P. percae npn napa3HTnpoBaHHH b cnre aBaaeTca 
BbicoKoe Mop^onornaecKoe pa3Hoo6pa3He KaK no 3KCTepbepHbiM npn3Ha- 
KaM (^JiHHe n nnipiiHe nojiOB03pejibix hjichhkob), Tax n no npn3HaKaM BHyT- 
peHHHx CTpyKTyp (ancae ceMeHHHKOB, pa3MepaM anaHHKa). OTHoenTeabHO 
CTaGnneH TOJibKO oahh npn3HaK: aanHa 6ypcbi unppyca, AOMHHnpyiomHe 3Ha- 
aemia KOToporo BapbnpyiOT b npeaeaax 250 — 315 mkm. Hn3Kne 3HaaeHna 
Ancnepcnn anaHHKa n 6ypcbi pnppyca OTpaacaiOT CHnaceHne ypoBHa H3MeHan- 
bocth penpoAyKTHBHbix npH3HaKOB P. percae npn napa3HTnpoBaHnn b cnre. 
CTpyKTypa MopcJioaornaecKOH H3MeH4HBOCTH P. percae b OMyae no cpaBHe- 
hhio c rocTanbHOH rpynnnpoBKon H3 OKyHa 6oaee npocTa. Hcae3aiOT Kpanroie 
BapnaHTbi 3HaaeHnn 3KCTepbepHbix npn3HaKOB (aahhbi CTpoOnabi n pa3MepoB 
naeHHKOB), oTHoenTeabHoe pa3Hoo6pa3ne coxpaHaeTca no penpoAyKTHBHbiM 
npn3HaKaM. 

ConocTaBjieHne noayaeHHbix HaMn aaHHbix c ocoOeHHOCTaMn OKoaornn n 
Onoaornn OKyHa n cnroBbix pbi6 noKa3bmaeT, hto ycTaHOBJieHHbie H3MeHeHna 
b Mopc|)oaornH P. percae OTpaacaiOT paaanana b aKoaornaecKnx HHinax Tpex 
pa3Hbix bhaob xo3aeB napa3HTa b 03. MaTKtapBH. OKyHb — Bna co CMernaH- 
hbim TnnoM nnTaHna. B ero pannoHe npncyTCTByiOT 300naaHKT0H, 6eHTOC n 
pbi6a. Maaauine B03pacTHbie rpynnbi OKyHa nnTaiOTCa 300naaHKT0H0M. Iloao- 
B03peabie OKyHH b B03pacTe 3—^4 aeT hmciot CMemaHHbin Tnn nnTaHna, BKaio- 
aaiomnn Bee Tpn KOMnoHeHTa nnmn. Pbi6bi CTapmnx B03pacTHbix rpynn xnnj- 
HnaaiOT (PeineTHHKOB n ap., 1982). Cnr xapaKTepn3yeTca mnpoKHM cneKTpoM 
nnTaHna. Ochobhoh ero nnmen cayacaT MoaaiocKH, ananHKH HaceKOMbix n 
naaHKTOHHbie opraHH3Mbi. B 03. MaTKtapBH c Hn3KHMH KoanaecTBeHHbiMH 
noKa3aTeaaMH SeHTOca (4.0—9.5 t/m 2 ) cnr nnTaeTca b Toaine boabi h ee no- 
BepxHOCTHBix caoax 3a caeT naaHKTOHa n HaceKOMbix (PyMaHpeB, 1976). 
OMyab — cneiiHffmaHbiH naaHKTocJiar. B 03 . MaTKbapBH oh ocBaimaeT cpea- 
Hne n HnacHne caon neaarnaan n nnTaeTca npenMymecTBeHHO KonenoaaMH 
(ropaeeBa, HocaTOBa, 1971). Pa3anana b cneKTpe nnTaHna n 3KoaornaecKHe 
ocoOeHHOCTH noBeaeHna OKyHa, cnra n OMyaa onpeaeaaiOT nx aaanTaunio k 
pa3aeaeHHio n ncnoab30BaHHio aKoaornaecKnx mini. 

TocTaabHaa paanauna — BaacHeniunn (JiaKTop aBoaiounn napa3HTOB. KaK 
H 3 BecTHO (Hanzelova et al., 1995; Scholz et al., 2007), napa 3 HT OKyHa P. percae 
n napa3HT chtobbix pbi 6 P. longicollis — 6an3KopoacTBeHHbie n Mopc|)oaorn- 
aecKH cxoaHbie bhabi. /JncKpnMHHaHTHbin aHaain no3Boana ouemiTb 0606 - 
meHHbie paaanana Meacay rocTaabHbiMn (JiopMaMH P. percae, ooiiTaiomHMH b 
Tpex Bnaax xo3aeB c yaeTOM H3MeH4HBOcm Bcex aHaan3npyeMbix npn3HaKOB. 
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Enaroflaps 3TOMy Mero,ay yaauocb bbisbhtl Te npH3HaKH pecTOA, KOToptie 
CjDOpMIipyiOT paSJIHHHH MOKfly OT^ejIBHBIMH 3KO(|)OpMaMH. IlpOBefleHHBie H3MH 
HCCJieAOBaHiia no 3 BOJiaiOT CHinaxb, hto P. percae 6biji hcxoahmm bhaom hjva 
napa3HTa JiococeBHflHbix h curoBbix pti6 P. longicollis, rocTanbHbie cJtopMbi 
KOToporo pa3aiiHaiOTca kbk xoponme bh^m, ho CBrnaHbi pa/iOM nepexo^OB 
(AHiiKneBa, 2000). MayneHiie MoptjiojiorHHecKOH hsmchhhbocth MeTO^aMH Ba- 
pHapiIOHHOH CTaTHCTHKH nOKa3aJIO, HTO no CTeneHH KOH())OpMHOCTH rOCTaJlb- 
Haa rpynnnpoBKa P. percae H3 HHTpoAyunpoBaHHbix chxob 03 . MaTKtapBH He 
tojibko He ycTynaeT OKyHeBoii, ho flaace npeBocxoflHT ee no pa3Maxy h3mchhh- 
bocth, HHAHBHAyajibHbiM h cpeAHHM 3HaneHHHM npH3HaKOB. nojiyneHHbie 
AaHHbie CBHfleTenbCTByKJT o tom, hto b ycnoBnax npHpoflHbix boaocmob y ch- 
roBbix pbi6 Hapa^y c hx THnnnHbiM napa3HTOM necTO^on P. longicollis MoaceT 
BCTpenaTbea h napa3HT oxyHa pecTO^a P. percae. 


3AKJ1JOHEHHE 

H3yneHHe MoptjDOJiorHnecKOH H3MeHHHBOCTH P. percae b THnHHHOM xo3an- 
He oxyHe h BceneHHbix b 03 . MaTKtapBH hobmx Bnpax pbi6 (HH rpopynnpoBaH- 
hbix cnroBbix) no3BOJiHJio oneHHTb MecTO n ponb hobmx xocTanbHbix xpynnn- 
PObok b enoeoOHOCTH nonyiniuHH napa3HTa apeKBaTHO peaxnpoBaTb Ha H3Me- 
HeHHe ycaoBHH cpepbi. Ha npHMepe nec ropbi P. percae npocneaceH xapaKTep h 
ypoBeHb H3MeHHHBOCTH napa3HTa b H3MeHaionj,Hxca ycnoBHax o6HxaHna. 
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MORPHOLOGICAL VARIABILITY OF PROTEOCEPHALUS PERCAE 
(MULLER 1780) PARASITIZING COREGONID FISHES 

L. V. Anikieva, E. P. Ieshko, D. I. Lebedeva 
Key words'. Proteocephaluspercae, intrapopulation variability, pearch, Coregonidae fish. 

SUMMARY 

Morphological variability of Proteocephalus percae from native host — perch Perea 
fluviatilis and two species of coregonids (whitefish Coregonus lavaretus and Arctic cisco 
C. autumnalis) from fish farms of Karelia were studied. Parasite groups from 3 host speci¬ 
es differed by morphometric parameters. Morphological structure of P. percae from native 
host included three morphs, those numbers were almost equal. Parasite groups of whitefish 
and Arctic cisco differed from that of perch in morphological structure and dominance of 
different morphs. Changes of the P. percae morphological structure was related to diffe¬ 
rences in ecological niches of three hosts of parasite. This reflects the initial stages of mic¬ 
roevolution. The results obtained allow us to estimate an adaptive response of parasitic 
worms to new host species settling to pond. 
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